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(57)  The presentinvention is an information display-
ing apparatus for a vehicle, which includes a cluster dis-
posed to be faced to an occupant; and a display device
disposed in the cluster; the display device includes a dis-
playing surface on which information on the vehicle is
displayed, and a plurality of reflecting mirror members
which have a distance from each other and disposed
forward of the occupant, for allowing the occupant to see
the vehicle information by reflecting the vehicle informa-

Information displaying apparatus for a vehicle

tion displayed on the displaying surface, wherein the ve-
hicle information reflected by a reflecting mirror member
provided far from the occupant is configured to be visible
by the occupant by transmitting a reflecting mirror mem-
ber provided near to the occupant, and an area where
does not overlap with the vehicle information reflected
by the reflecting mirror member provided far from the
occupant is provided at a proximity of periphery of the
reflecting mirror member provided near to the occupant.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to an information
displaying apparatus for a vehicle which allows an oc-
cupant to see information on the vehicle displayed on a
displaying device by reflecting the vehicle information
on a plurality of reflecting mirror members.

Description of the Related Art

[0002] Heretofore, there has been known an informa-
tion displaying apparatus for a vehicle such as an auto-
mobile, which is mounted on the vehicle, for example,
as disclosed in JP-A 2001-113981, (see Fig. 28).
[0003] First of all, to explain from a structure thereof,
such a conventional information displaying apparatus
for the vehicle is provided with an instrument panel 2
extending along a direction of width of the vehicle at front
of a driver seat in a vehicle interior 1, and a multi-display
device 3 structured by a liquid crystal displaying device
or a CRT device located at a center portion of the instru-
ment panel in the direction of vehicle width between the
driver seat and a passenger seat.

[0004] The multi-display device 3 is provided with a
multi-display screen 3c disposed at an opening 3b of a
cluster 3a provided at an upper part of the instrument
panel 2 so as to enable the occupant to see the screen
3c.

[0005] Inaddition, a speed displaying portion 4 for dis-
playing speed, and a switch-screen displaying portion 5
which displays information on a map or the like of a nav-
igation device, and at the same time, displays, by means
of a switching-over operation, a group of operating
switches and information on in-vehicle devices such as
an audio or an air-conditioning equipment, are provided
in the multi-display screen 3c. The speed displaying por-
tion and the switch-screen displaying portion are com-
bined in the multi-display screen, and the multi-display
screen displays those speed displaying portion and the
switch-screen displaying portion within one screen
thereof.

[0006] Furthermore, an operating portion 7 for con-
trolling and commanding the respective car-mounted
devices by suitably selecting and executing the group
of operating switches displayed on the switch-screen
displaying portion 5 is provided in a center cluster por-
tion 6 provided below the multi-display device 3.
[0007] Also, in such an information displaying appa-
ratus for a vehicle shown in FIG. 29, a panel-display de-
vice 9 is stored with directing a displaying surface 9a
thereof toward an upward direction in a cluster 8 as a
storage portion provided on the instrument panel 2.
[0008] At the displaying surface 9a of the panel-dis-
play device 9, a plurality of reflecting mirror members

10

15

20

25

30

35

40

45

50

55

10a, 10b and 10c for allowing an occupant to see infor-
mation on the vehicle displayed on the displaying sur-
face 9a from the vehicle interior by reflecting the vehicle
information, are provided having a certain distance to
each other.

[0009] Next, an operation of those conventional infor-
mation displaying apparatuses for the vehicle will be ex-
plained.

[0010] In the conventional information displaying ap-
paratus for the vehicle shown in FIG. 28 structured as
described above, since the multi-display device 3 and
the operating portion 7 are provided separately from
each other, an amount of movement in line of sight of
the occupant when viewing the speed displaying portion
4 of the multi-display device 3 while the vehicle moves
is less, and it is possible to operate the operating portion
7 provided in the center cluster portion 6 at a near po-
sition where hand of the occupant seated in the driver
seat can be reached thereto.

[0011] In addition, in the information displaying appa-
ratus for the vehicle shown in FIG. 29, when the vehicle
information are displayed in respective areas L1-L3 of
the displaying surface 9a of the panel-display device 9,
the vehicle information displayed on the displaying sur-
face 9a are respectively reflected by the reflecting mirror
members 10a, 10b and the reflecting mirror member
10c, thereby the vehicle information are seen and rec-
ognized by the occupant in the vehicle interior 1 as a
representation which the occupant can see them stere-
oscopically.

[0012] Accordingly, in a case of the information dis-
playing apparatus for the vehicle shown in FIG. 28, it is
possible to display a plurality of vehicle information at a
time by overlapping them, by facing the multi-display
screen provided with the speed displaying portion 4 and
the switch-screen displaying portion 5 toward the vehi-
cle interior 1 from the opening 3b of the cluster 3a.
[0013] However, in the conventional information dis-
playing apparatus for the vehicle shown in FIG. 29, since
it is structured such that each of the vehicle information
displayed in the respective areas L1-L3 of the displaying
surface 9a of the panel-display device 9 are reflected by
the reflecting mirror members 10a, 10b and 10c, which
are respectively disposed by having the certain distance
from each other, there has been a problem that the ve-
hicle information are overlapped mutually and thus be-
come difficult to see them, if a plurality of reflecting mir-
ror members 10a are used in those reflecting mirror
members.

[0014] Particularly, if number of reflecting mirror mem-
bers is increased, a problem occurs that a great deal of
vehicle information are overlapped mutually and thus
become difficult to see them even more.

[0015] Furthermore, as shown in FIG. 28, if the panel-
display device 9 shown in FIG. 29 is placed and used at
the center portion of the instrument panel 2 positioned
in the direction of vehicle width between the driver seat
and the passenger seat, an opening 8a of the cluster 8
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have to be directed toward the driver seat, and displace-
ment of displaying between each of the front and rear
reflecting mirror members 10a, 10b and 10c have to be
reduced.

[0016] In addition, in the conventional information dis-
playing apparatus for the vehicle shown in FIG. 28, since
the multi-display screen provided with the speed dis-
playing portion 4 and the switch-screen displaying por-
tion 5 is faced from the opening 3b of the cluster 3a to-
ward the vehicle interior 1, there is a limitation in a dis-
play area and thus it is difficult to increase an amount of
information of the vehicle information that can be dis-
played.

[0017] Particularly, if a portion for displaying the vehi-
cle information is provided in the center cluster 6 pro-
vided below the cluster 3a, the amount of movement in
line of sight between a line of sight toward a front of the
vehicle of the occupant and a viewpoint to see that dis-
playing portion becomes large. Thus a problem occurs
that it becomes difficult to provide visibility thereof to be
fine.

[0018] Furthermore, in the conventional information
displaying apparatus for the vehicle shown in FIG. 29,
if the number of reflecting mirror members 10a,
10b---and so on is increased, a problem rises that a di-
mension in a direction of height of a displaying portion
visible from the vehicle interior 1 by the occupant be-
comes less.

[0019] In addition, in the conventional information dis-
playing apparatus for the vehicle shown in FIG. 29, since
displaying in the area L3 which is positioned far from the
occupant in the displaying surface 9a of the panel-dis-
play device 9 is recognized and seen from the opening
8a of the cluster 8 after transmitting the reflecting mirror
members 10a and 10b, there has been a problem that
a luminance in the displaying is faded when the display-
ing transmits the reflecting mirror members 10a and 10b
which are near from the occupant.

[0020] Furthermore, there is a case in which a display
position of the displaying surface 9a cannot be changed
in order to simplify the structure of the apparatus. In such
a case, an order of the displaying of the panel-display
device 9 seen from the occupant cannot be changed,
and thus it is difficult to accentuate the vehicle informa-
tion which is desired to be emphasized.

SUMMARY OF THE INVENTION

[0021] Therefore, it is an object of the present inven-
tion to provide an information displaying apparatus for
a vehicle capable of allowing visibility to be fine even if
a plurality of reflecting mirror members are used.

It is another object of the present invention to pro-
vide an information displaying apparatus for a vehicle
capable of reducing an amount of movement in line of
sight of an occupant and improving visibility by increas-
ing an effective display area where visible, even if a plu-
rality of reflecting mirror members are used.
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It is yet another object of the present invention to
provide an information displaying apparatus for a vehi-
cle in which a luminance in displaying is homogenized
regardless of whether displaying exists near to or far
from an occupant, and which the luminance in the dis-
playing can be changed as need arises.

[0022] To solve the above-mentioned problems, the
presentinvention is an information displaying apparatus
for a vehicle which comprises a cluster disposed to be
faced to an occupant; and a display device disposed in
the cluster; the display device includes a displaying sur-
face on which information on the vehicle is displayed,
and a plurality of reflecting mirror members which have
a distance from each other and disposed forward of the
occupant, for allowing the occupant to see the vehicle
information by reflecting the vehicle information dis-
played on the displaying surface, wherein the vehicle
information reflected by a reflecting mirror member pro-
vided far from the occupant is configured to be visible
by the occupant by transmitting a reflecting mirror mem-
ber provided near to the occupant, and an area where
does not overlap with the vehicle information reflected
by the reflecting mirror member provided far from the
occupant is provided at a proximity of periphery of the
reflecting mirror member provided near to the occupant.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1 is a front view showing an information dis-
playing apparatus for a vehicle according to a first
embodiment of the present invention and also sche-
matically showing respective displays which an oc-
cupant seated in a driver seat sees and recognizes.
FIG. 2 is a schematic perspective view showing the
information displaying apparatus for the vehicle ac-
cording to the first embodiment and also explaining
a structure inside of a vehicle interior.

FIG. 3is a cross-sectional view taken along A-A line
in FIG. 2 according to the first embodiment.

FIG. 4 is a schematic plain view explaining a con-
dition which eyepoint of the occupant moves ac-
cording to the first embodiment.

FIG. 5 is a front view showing one example of a dis-
play reflected and displayed on a mirror member at
a normal time according to the first embodiment.
FIG. 6 is a front view showing one example of a dis-
play reflected and displayed on a half-mirror mem-
ber located far from the occupant according to the
first embodiment.

FIG. 7 is a front view showing one example of a dis-
play reflected and displayed on a half-mirror mem-
ber located near to the occupant according to the
first embodiment.

FIG. 8 is a front view showing one example of a dis-
play when the eyepoint is moved to right according
to the first embodiment.
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FIG. 9 is a schematic view showing one example of
a display which pictorial diagrams as a display for
notifying approaching of ETC (Electronic Toll Col-
lection) are sequentially reflected and displayed on
the members from the far mirror member located to
the near half-mirror member located according to
the first embodiment.

FIG. 10 is a perspective view showing an informa-
tion displaying apparatus for a vehicle according to
a second embodiment of the present invention and
also showing a structure of a center-upper part of
an instrument panel in a direction of width of the ve-
hicle.

FIG. 11 is a schematic perspective view explaining
a structure of the vehicle interior according to the
second embodiment.

FIG. 12 is an enlarged cross-sectional view of a
main part taken along A-A line in FIG. 11 according
to the second embodiment.

FIG. 13 is a cross-sectional view taken along B-B
linein FIG. 11 according to the second embodiment.
FIG. 14 is a cross-sectional view equivalent to a po-
sition taken along the B-B line in FIG. 11, explaining
a state in which a rotational lid member is rotated
according to the second embodiment.

FIG. 15 is a cross-sectional view equivalent to the
position taken along the B-B line in FIG. 11, explain-
ing a state that a mirror member is erected by open-
ing the rotational lid member according to the sec-
ond embodiment.

FIG. 16 is a front view showing one example of a
display displayed on a vehicle interior opening of a
cluster according to the second embodiment.

FIG. 17 is a cross-sectional view showing an infor-
mation displaying apparatus for a vehicle according
to a third embodiment of the present invention, tak-
en along A-A line in FIG. 18.

FIG. 18 is a schematic perspective view explaining
a structure of the vehicle interior according to the
third embodiment.

FIG. 19is a partly-transparent enlarged perspective
view explaining a structure of a main part according
to the third embodiment.

FIG. 20 is a front view explaining an example of a
display of a panel-display device according to the
third embodiment.

FIG. 21 is a top view for explaining a structure of a
cold-cathode tube lighting device according to the
third embodiment.

FIG. 22 is a schematic perspective view for explain-
ing the displays which the occupant sees them ster-
eoscopically according to the third embodiment.
FIG. 23 is a front view showing one example of a
display which digital-speed displaying is highlight-
ed, and which the occupant sees and recognizes
according to the third embodiment.

FIG. 24 is a schematic front view showing one ex-
ample when lighting by a backlight has been carried
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out evenly, for comparison, according to the third
embodiment.

FIG. 25 is a front view showing one example of a
display which the digital-speed displaying is high-
lighted according to the third embodiment.

FIG. 26 is a front view showing one example which
the lighting by the backlight is carried out by chang-
ing a luminance so that the luminance in the dis-
playing becomes even according to the third em-
bodiment.

FIG. 27 is a top view of an information displaying
apparatus for a vehicle according to a fourth em-
bodiment, explaining a structure of a LED sheet-
shaped lighting device.

FIG. 28 is a front view of a conventional information
displaying apparatus for a vehicle, showing an in-
strument panel provided with a center display.
FIG. 29 is another conventional information display-
ing apparatus for a vehicle showing a structure
which information on the vehicle is overlapped to be
displayed by using a plurality of reflecting mirror
members, taken along a part equivalent to positions
along the A-A line in FIGS. 2 and 18 and along the
B-B line in FIG. 11.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[First embodiment]

[0024] FIGS. 1-9 show an information displaying ap-
paratus for a vehicle according to a first embodiment of
the present invention.

[0025] Meanwhile, parts in the present embodiment,
which are same or equivalent to the above-mentioned
conventional apparatuses, will be explained by attach-
ing same reference numerals used therein.

[0026] First of all to explain from a structure, in the
information displaying apparatus for the vehicle accord-
ing to the first embodiment, an instrument panel 2 as a
vehicle-body member is provided at front of a driver seat
13 and is extended along a direction of width of the ve-
hicle in a vehicle interior 1.

[0027] In the instrument panel 2, an information dis-
playing device 15 is mounted on an upper surface and
at front of the driver seat 13 with upwardly projecting a
cluster 15a as a storage portion formed to be integral
with the vehicle-body member.

[0028] A panel-display device 16 as a display device
is stored with a condition that a displaying surface 16a
thereof is laid substantially horizontally and directed up-
wardly inside of the cluster 15a.

[0029] The panel-display device 16 in the first embod-
iment is provided with a plurality of backlights 16b---at a
back surface of the panel-display device.

[0030] Also, two half-mirror members 17 and 18 for
reflecting light partly and having half-permeability, and
a mirror member 19, which are as reflecting mirror mem-
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bers, are provided in the cluster 15a at an upper part of
the displaying surface 16a of the panel-display device
16, from a position near to an occupant to a position far
from the occupant. Thus, they are configured to reflect
information on the vehicle displayed in respective areas
L1, L2 and L3 of the displaying surface 16a so that the
vehicle information can be seen from the occupant.
[0031] These half-mirror members 17 and 18, and the
mirror member 19 each has a rectangular shape which
is horizontally long if seen from front, and they are ar-
ranged to be in parallel along the displaying surface 16a
by being set in a certain distance from each other. In
addition, as shown in FIG. 3, a certain angle of gradient
0 (6 =45 degrees) is given to each of the half-mirror
members 17 and 18, and the mirror member 19, and
they are attached to an inner wall of the cluster 15a re-
spectively, so as to be slanted.

[0032] Attached to a front surface opening 15b of the
cluster 15ais a front cover member 15¢ made of a trans-
parent member which is formed to be incurved in a con-
caved shape so that a reflection from the vehicle interior
is prevented.

[0033] Also, the displaying surface 16a is connected
with a display controlling portion which is not shown,
thereby it is configured that displaying of the vehicle in-
formation on the displaying surface 16a is controlled by
controlling, for example, a position where the displaying
is reflected, and a kinds of displaying such as colors and
size thereof, when reflecting and displaying the various
vehicle information of the vehicle on the respective half-
mirror members 17 and 18 and the mirror member 19.
[0034] More specifically, if the display controlling por-
tion carries out predetermined displaying on the area L3
of the displaying surface 16a, as shown in FIG. 5, dis-
playing of fuel gauge 22 and displaying of coolant tem-
perature gauge 23 are normally reflected and displayed
respectively at proximity of periphery of left and right
edges of the mirror member 19 provided farthest from
the occupant. In addition, displaying of an odd/trip meter
24 is reflected and displayed at proximity of a lower edge
of the mirror member 19 such that the displaying thereof
becomes as an crected image if seen from the occupant.
[0035] Ifthe display controlling portion carries out pre-
determined displaying on the area L2 of the displaying
surface 16a, as shown in FIG. 6, displaying of a speed
meter 20 and displaying of a tachometer 21 as a vehicle
information display are reflected and displayed at sub-
stantially center and in the vehicle-width direction of the
half-mirror member 18 provided at center or far from the
occupant, so that they become as the erected image if
seen from the occupant.

[0036] In addition, the display controlling portion car-
ries out a displaying control for performing predeter-
mined displaying so that direction-indicating displays 25
and 25 as an other vehicle information display are re-
flected and displayed at proximity of periphery of left and
right edges of the half-mirror member 17 located near
from the occupant at positions where the direction-indi-
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cating displays do not overlap with the speed meter dis-
playing 20 and the tachometer displaying 21, or the fuel
gauge displaying 22 and the coolant temperature gauge
displaying 23, as shown in FIG. 7.

[0037] Furthermore, in the first embodiment, it is con-
figured that displaying of digital speed meter 26 is dis-
played at substantially center of the half-mirror member
17 in the direction of vehicle-width with the speed meter
displaying 20 and the tachometer displaying 21 of the
half-mirror member 18, alternatively.

[0038] In the first embodiment, as shown by a solid
line in FIG. 1, the fuel gauge displaying 22 is enlarged
and displayed at proximity of periphery of left edge of
the half-mirror member 17 which is nearest if seen from
the occupant as the other vehicle information display, in
such a manner that the fuel gauge displaying does not
overlap with the speed meter displaying 20 and the ta-
chometer displaying 21, if a remaining amount of fuel is
reduced less than a certain remaining amount.

[0039] Furthermore, in the first embodiment, as
shown by a solid line in FIG. 1, the coolant temperature
gauge displaying 23 is configured to be enlarged and
displayed at proximity of periphery of right-left edges of
the half-mirror member 17 which is nearest seen from
the occupant as the other vehicle information display,
such that the coolant temperature gauge displaying
does not overlap with the speed meter displaying 20 and
the tachometer displaying 21, if a water temperature has
raised over a certain temperature.

[0040] Also in the first embodiment, a display for no-
tifying approaching of ETC (Electronic Toll Collection)
which is to inform the occupant that the vehicle ap-
proaches to a gate of the ETC is configured to be dis-
played on the displaying surface 16a and to be reflected
and displayed on the respective half-mirror members 17
and 18 and the mirror member 19, as the other vehicle
information display. Here, the display for notifying ap-
proaching of the ETC is, for example, a pictorial diagram
which schematically shows a shape of the ETC gate.
[0041] More specifically, as shown in FIG. 9, pictorial
diagrams 27a, 27b and 27c¢ which are schematically
show the shape of the ETC gate as the ETC approxima-
tion-notification display, are displayed at proximity of left
edges of the respective half-mirror members 17 and 18
and the mirror member 19 in such a manner that the
pictorial diagrams do not overlap with the speed meter
displaying 20.

[0042] The pictorial diagrams 27a, 27b and 27c¢ are
configured to be reflected and displayed on the mirror
member 19 located far from the occupant whenthe ETC
gate is far away from the vehicle, and are configured to
be sequentially reflected and displayed on the half-mir-
ror member 18 located at near or center from the occu-
pant and the half-mirror member 17 located nearest
from the occupant, when the ETC gate approaches.
[0043] In the first embodiment, it is configured that a
size of displaying of the pictorial diagrams 27a, 27b and
27c is also changed. When the ETC gate is far away
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from the vehicle, the pictorial diagram 27a is configured
to be displayed on the mirror member 19 relatively small,
and when the ETC gate approaches, the pictorial dia-
grams 27b and 27c, which are gradually-larger than the
displaying of the pictorial diagram 27a showing that the
ETC gate is away from the vehicle, are configured to be
displayed on the half-mirror member 18 located center
or near from the occupant and the half-mirror member
17 located nearest from the occupant.

[0044] Furthermore in the first embodiment, the dis-
playing of those pictorial diagrams 27a, 27b and 27c are
configured to become gradually larger according to the
approximation of the vehicle toward the ETC gate while
the pictorial diagrams are displayed on the respective
half-mirror members 17 and 18, and the mirror member
19.

[0045] Also, in the information displaying apparatus
for the vehicle in the first embodiment, as shown in
FIGS. 2 or4, a CCD camera 28 as an eyepoint detecting
means for detecting an eyepoint of an occupant P is pro-
vided at periphery of the vehicle interior opening 15b of
the cluster 15a located at front of the driver seat 13.
[0046] A position of the eyepoint is recognized based
on an image of a face of the occupant P seated in the
driver seat 13 imaged by the CCD camera 28, and a
display position of the vehicle information display or the
other vehicle information display is configured to be
changed according to a movement of the eyepoint.
[0047] In the first embodiment, when the eyepoint of
the occupant P is moved to right, the coolant tempera-
ture gauge displaying 23 displayed at the proximity of
periphery of right edge of the half-mirror member 19 is
configured to be displayed on proximity of periphery of
left edge of the half-mirror member 17 positioned near-
est from the occupant as shown in FIG. 8, so as to be
seen easily.

[0048] Next, an operation of the first embodiment will
be explained.

[0049] In the first embodiment, the displaying control
for the displaying surface 16a of the panel-display de-
vice 16 is carried out by the display controlling portion
so that an image is displayed in the area L2, thereby the
speed meter displaying 20 and the tachometer display-
ing 21 are reflected and displayed on substantially the
center of the half-mirror member 18 provided far from
the occupant.

[0050] These speed meter displaying 20 and tachom-
eter displaying 21 are seen and recognized by the oc-
cupant seated in the driver seat inside of the vehicle in-
terior 1 by transmitting the half-mirror member 17 locat-
ed near from the occupant.

[0051] As described above, since the speed meter
displaying 20 and the tachometer displaying 21 are dis-
played on the far half-mirror member 18, it is easy to set
a certain distance between the occupant and the vehicle
information display. Accordingly, it is possible to set an
amount of movement in line of sight when seeing the
vehicle information display to be less, and thus visibility
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is fine.

[0052] In addition, the displaying control for the dis-
playing surface 16a is carried out by the display control-
ling portion so that an image is displayed on the area
L1, thereby the direction-indicating displays 25 and 25
are reflected and displayed at the proximity of periphery
of left and right edges of the half-mirror member 17 lo-
cated from the occupant at positions where the direc-
tion-indicating displays do not overlap with the speed
meter displaying 20 and the tachometer displaying 21.
[0053] Since the direction-indicating displays 25 and
25 are reflected and displayed on the half-mirror mem-
ber 17 located near from the occupant, it is possible to
display the direction-indicating displays 25 and 25 at po-
sitions nearest to the occupant with relatively large size.
[0054] Furthermore, since the direction-indicating dis-
plays 25 and 25 are displayed at the proximity of periph-
ery of left and right edges of the half-mirror member 17
located near from the occupant, it is easy to understand
intuitively that the displaying thereof are direction indi-
cator for left and direction indicator for right.

[0055] At this time, as shown in FIG. 1, the periphery
of left and right edges of the near half-mirror member
17 is positioned outside as compared with left and right
edges 18a of the far half-mirror member 18, if seen from
the occupant P seated in the driver seat 13.

[0056] Accordingly, the direction-indicating displays
25 and 25 displayed near from the occupant do not over-
lap furthermore with the speed meter displaying 20 and
the tachometer displaying 21 displayed on the far half-
mirror member 18 and the fuel gauge displaying 22 and
the coolant temperature gauge displaying 23 reflected
and displayed on the mirror member 19.

[0057] Therefore, itis possible to maintain the fine vis-
ibility even when the plurality of half-mirror members 17
and 18 and the mirror member 19 are used.

[0058] In the first embodiment, as shown by the solid
line in FIG. 1, the fuel gauge displaying 22 is enlarged
and displayed at the proximity of periphery of left edge
of the half-mirror member 17 which is nearest from the
occupant as the other vehicle information display such
that the fuel gauge displaying does not overlap with the
speed meter displaying 20 and the tachometer display-
ing 21, when the remaining amount of fuel is reduced
less than the certain remaining amount.

[0059] Furthermore in the first embodiment, as shown
by the solid line in FIG. 1, the coolant temperature gauge
displaying 23 is configured to be enlarged and displayed
at the proximity of periphery of right-left edge of the half-
mirror member 17 which is nearest from the occupant
as the other vehicle information display in such a man-
ner that the coolant temperature gauge displaying does
not overlap with the speed meter displaying 20 and the
tachometer displaying 21, if the water temperature has
raised over the certain temperature.

[0060] As described above, the fuel gauge displaying
22 and the coolant temperature gauge displaying 23 are
displayed at the proximity of periphery of left and right
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edges of the farthest mirror member 19 in a normal con-
dition as shown by a two-dot chain line in FIG. 1. How-
ever, if there is a necessity of call the occupant's atten-
tion such as the reduction in the remaining amount of
fuel and the rise in the water temperature, the fuel gauge
displaying and the coolant temperature gauge display-
ing are to be displayed at the position nearest to the oc-
cupant with relatively large size as a warning display,
thus it is possible to call the occupant's attention.
[0061] Inaddition, when the vehicle approaches to the
ETC gate from the distance away from the gate, at first,
the pictorial diagram 27a as the ETC approximation-no-
tification display is reflected and displayed small on the
far mirror member 19, and next, the pictorial diagrams
27b and 27c¢ are sequentially enlarged and reflected to
be displayed on the far half-mirror member 18 and the
near half-mirror member 17, one right after the other, as
shown in FIG. 9.

[0062] Accordingly, since the pictorial diagrams 27a
and 27b, which are visible from the occupant by trans-
mitting the half-mirror member 17 and which are for dis-
playing the ETC gate schematically, can be seen even
in the cluster 15a as if they move and approach toward
the occupant, it is easy to recognize that the ETC gate
approaches.

[0063] Furthermore, when the vehicle approaches to
the ETC gate from the distance away from the gate, at
first, the pictorial diagram 27a showing the ETC gate is
displayed relatively small, and next, the pictorial dia-
grams 27b and 27c which are larger than the displaying
in the case when the ETC gate is far away from the ve-
hicle are reflected and displayed on the half-mirror
members 18 and 17 while being enlarged sequentially.
[0064] Accordingly, in the cluster 15a, since the pic-
torial diagrams 27a, 27b and 27c for displaying the ETC
gate schematically can be seen as if they approach to-
ward the occupant, it is easy to recognize that the ETC
gate approaches.

[0065] The displaying of each of the pictorial diagrams
27a, 27b and 27c¢ are configured to be gradually larger,
respectively, according to the approximation of the ve-
hicle toward the ETC gate while displayed on the re-
spective half-mirror members 17 and 18 and the mirror
member 19, and they are configured to be enlarged until
a size in each of the pictorial diagrams becomes as a
size that the occupant can see and to be enlarged so
that largest size in displaying thereof become substan-
tially a same size with the size of the pictorial diagrams
27b or 27c displayed nearer to the occupant than the
displaying which is enlarged to be its largest size.
[0066] Accordingly, since the displaying continues
smoothly when the pictorial diagram 27a reflected and
displayed on the mirror member 19 is changed over to
the pictorial diagram 27b reflected and displayed on the
half-mirror member 18, and also, the displaying is car-
ried out consecutively and smoothly when the pictorial
diagram 27b reflected and displayed on the half-mirror
member 18 is changed over to the pictorial diagram 27¢c

10

15

20

25

30

35

40

45

50

55

reflected and displayed on the half-mirror member 17,
the visibility is fine even more.

[0067] In addition, as shown in FIG. 4, when the CCD
camera 28 detects the eyepoint of the occupant P, the
display position of the vehicle information display or the
other vehicle information display is changed to the po-
sition easier to see, according to the movement of the
eyepoint.

[0068] In the first embodiment, as shown in FIG. 4,
when the eyepoint of the occupant P is moved to the
right, the display position of the coolant temperature
gauge displaying 23 is changed from the position at the
proximity of periphery of the right edge of the mirror
member 19 shown by a two-dot chain line to a position
at the proximity of periphery of the left edge of the half-
mirror member 17 where easier to see shown by a solid
linein FIG. 8

[0069] At this time, since the coolant temperature
gauge displaying 23 is reflected and displayed at the
proximity of periphery of left edge of the half-mirror
member 17 located near from the occupant at the posi-
tion where the coolant temperature gauge displaying
does not overlap with the speed meter displaying 20 and
the tachometer displaying 21, the fine visibility is main-
tained.

[0070] Also, if the eyepoint of the occupant P is moved
to the left, the fuel gauge displaying 22 is reflected and
displayed at the proximity of periphery of right edge of
the half-mirror member 17 positioned near from the oc-
cupant at the position where the fuel gauge displaying
docs not overlap with the speed meter displaying 20 and
the tachometer displaying 21, thus the fine visibility is
maintained.

[0071] Inthe firstembodiment, as shown by a two-dot
chain line in FIG. 1, the digital speed meter displaying
26 is configured to be displayed at substantially the cent-
er of the half-mirror member 17 in the direction of vehi-
cle-width alternatively with the speed meter displaying
20 and the tachometer displaying 21, so as not to be
displayed together.

[0072] As described in the foregoing, in the informa-
tion displaying apparatus for the vehicle described in the
first embodiment, if the displaying which is near from the
occupant is carried out at the proximity of periphery of
left and right edges of the near half-mirror member 17
and at the area where the displaying does not overlap
with the images of the far half-mirror member 18 and the
mirror member 19, and particularly, if the displaying
which is near from the occupant is carried out by using
parts outside the left and right edges 18a and 18a of the
half-mirror member 18 where images displayed thereto
do not overlap with the image displayed far from the oc-
cupant even if the eyepoint of the occupant P is moved
on left and right to some extent, there will be virtually no
overlapping of the displaying even if number of half-mir-
ror members 17 and 18 is increased, thus the fine visi-
bility is maintained.

[0073] As described above, although the information
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displaying apparatus for the vehicle according to the first
embodiment of the present invention has been de-
scribed with reference to the accompanying drawings,
the specific structure of the present invention is not lim-
ited by the first embodiment, and modifications of design
or the like made without departing from a gist of the
present invention are included in the present invention.
[0074] For example, the cluster 15a of the information
displaying device 15 is fixed onto the upper surface of
the instrument panel 2 at the front of the driver seat 13
in the information displaying apparatus for the vehicle
according to the first embodiment. However, the infor-
mation displaying device 15 may be provided at a posi-
tion on the upper surface and center of the instrument
panel 2 between the driver seat 13 and a passenger seat
14 shown by a two-dot chain line in FIG. 2.

[0075] In this case, since the fine visibility can be ob-
tained even if the vehicle interior opening 15b of the
cluster 15a is not opposed to be in front of the occupant
P seated in the driver seat 13, it is also possible to pro-
vide other information to some of the occupant seated
in the passenger seat 14 by using part of a displaying
area, for example, at the proximity of periphery of right
edge, of the half-mirror member 17.

[0076] Also, shape, numerical quantity and material
relating to the cluster 15a described in the first embod-
iment are not particularly limited thereto.

[0077] Furthermore in the information displaying ap-
paratus for the vehicle according to the first embodi-
ment, although a liquid crystal display device provided
with the plurality of backlights 16b... is used as the pan-
el-display device 16, it is not particularly limited by this.
Other electro-optical devices such as a CRT, organic
electroluminescence, inorganic electroluminescence,
or VFD (Vacuum Fluorescent Display), or other display-
ing devices structured by semiconductor devices may
be employed as the panel-display device, and particu-
larly, when a self-luminous panel-display such as the or-
ganic electroluminescence is used, the panel-display
device can be made thinner and downsizing is further
possible, since the backlights 16b--- in the first embodi-
ment are not necessary. Thereby, space around the
panel-display device can be efficiently used.

[0078] Alsointheinformation displaying apparatus for
the vehicle according to the first embodiment, although
three half-mirror members 17, 18 and 19 constitute the
reflecting mirror members which are disposed in paral-
lel, the present invention is not limited to this arrange-
ment. The present invention may be arranged with two,
or more than four half-mirror members, and shape, nu-
merical quantity, and material of the half mirror members
are not limited in the present invention as long as the
members have substantially the same outer shape with
the members in the present invention.

[0079] Furthermore, although the displaying surface
16a of the panel-display device 16 is fixed to be faced
toward upward in the information displaying apparatus
for the vehicle according to the first embodiment, the
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present invention is not limited to this. For example, the
displaying surface 16a may be fixed to be faced down-
ward in the cluster 15a, and the half-mirror members 17
and 18 and the like may be provided at downside of the
displaying surface.

[0080] As described in the foregoing, according to the
first embodiment of the information displaying appara-
tus for the vehicle, the vehicle information display is re-
flected and displayed on substantially the center of the
reflecting mirror member provided far from the occu-
pant, by the displaying control in the displaying surface.
[0081] Accordingly, because the amount of move-
ment in the line of sight when the occupant sees the ve-
hicle information display can be set less, the visibility is
fine.

[0082] Also, because the other vehicle information
display is reflected and displayed on the proximity of pe-
riphery of the reflecting mirror member provided near to
the occupant at the position where the other vehicle in-
formation display does not overlap with the vehicle in-
formation display, it is possible to display the other ve-
hicle information display, relatively large at the position
nearest from the occupant.

[0083] At this time, because the other vehicle infor-
mation display displayed near from the occupant does
not overlap with the vehicle information display dis-
played on the far reflecting mirror member, the fine vis-
ibility is maintained even if the plurality of reflecting mir-
ror members is used.

[0084] In addition, because the warning display is dis-
played relatively large at the position where nearest
from the occupant in the information displaying appara-
tus for the vehicle according to the first embodiment, it
is possible to call the occupant's attention.

[0085] Furthermore, if the direction-indicating dis-
plays are configured to be displayed, for example, at the
proximity of periphery of left and right edges of the re-
flecting mirror member located near to the occupant in
the information displaying apparatus for the vehicle ac-
cording to the first embodiment, it is easy to understand
intuitively that the displaying thereof are the direction in-
dicator for the left, and the direction indicator for the
right.

[0086] In the information displaying apparatus for the
vehicle according to the first embodiment, when the ve-
hicle approaches to the ETC gate from the distance
away from the gate, at first, the ETC approximation-no-
tification display is reflected and displayed on the far re-
flecting mirror member, and then reflected and dis-
played on the reflecting mirror member arranged near
to the occupant.

[0087] Accordingly, because the pictorials for display-
ing the ETC gate schematically can be seen in the de-
vice as if they approach toward the occupant, it is easy
to recognize that the ETC gate approaches.

[0088] Furthermore in the information displaying ap-
paratus for the vehicle according to the first embodi-
ment, when the vehicle approaches to the ETC gate
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from the distance away from the gate, at first, the picto-
rial diagram is displayed relatively small on the reflecting
mirror member, and then displayed on the reflecting mir-
ror member larger compared with the displaying of the
case in which the gate is away from the vehicle.
[0089] Accordingly, because the pictorials for display-
ing the ETC gate schematically can be seen even in the
device as if they approach toward the occupant, it is
easy to recognize that the ETC gate approaches.
[0090] In the information displaying apparatus ac-
cording to the first embodiment, when the eyepoint de-
tecting means detects the eyepoint of the occupant, the
display position of the vehicle information display or the
other vehicle information display is changed to the po-
sition easier to see, according to the movement of the
eyepoint.

[0091] At this time, because the other vehicle infor-
mation display is reflected and displayed on the proxim-
ity of periphery of the reflecting mirror member provided
near from the occupant at the position where the other
vehicle information display does not overlap with the ve-
hicle information display, the present invention exhibits
a practical-beneficial effect that the fine visibility can be
maintained even if the number of reflecting mirror mem-
bers is increased.

[Second embodiment]

[0092] FIGS. 10-16 show an information displaying
apparatus for a vehicle according to a second embodi-
ment of the present invention.

[0093] Meanwhile, parts in the present embodiment,
which are same or equivalent to the above-mentioned
conventional apparatuses, will be explained by attach-
ing same reference numerals used therein.

[0094] First of all to explain from a structure, in the
information displaying apparatus for the vehicle accord-
ing to the second embodiment, an instrument panel 2
as a vehicle-body member is provided at front of a driver
seat 113 and is extended along a direction of width of
the vehicle inside of a vehicle interior 1.

[0095] An information displaying device 115 as the in-
formation displaying apparatus for the vehicle is mount-
ed on an upper surface of the instrument panel 2 and
arranged directly underneath a front window panel 111
with upwardly projecting a cluster 115a as a storage por-
tion formed to be integral with the upper surface of the
instrument panel 2, which is as the vehicle-body mem-
ber.

[0096] A panel-display device 116 as a display device
is stored with a condition that a displaying surface 116a
thereof is laid substantially horizontally and directed up-
wardly inside of the cluster 115a.

[0097] The panel-display device 116 in the second
embodiment is provided with a plurality of backlights
116b---at a back surface of the panel-display device.
[0098] Also, two half-mirror members 117 and 118 for
reflecting light partly and having half-permeability, and
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a mirror member 119, which are as reflecting mirror
members, are provided in the cluster 115a located at an
upper part of the displaying surface 116a of the panel-
display device 116, from a position near to an occupant
to a position far from the occupant and arranged in a
certain distance from each other.

[0099] Among those members, the half-mirror mem-
bers 117 and 118 each has a rectangular shape which
is horizontally long if seen from front, and they are at-
tached to an inner wall of the cluster 115a, respectively,
by being arranged in the certain distance from each oth-
er, so as to be slanted (6 =45 degrees) along the dis-
playing surface 116a, thereby configured to reflect infor-
mation on the vehicle displayed in respective areas L1,
L2 and L3 of the displaying surface so that the vehicle
information which are reflected and displayed on the
members can be seen from the occupant.

[0100] More specifically, the displaying surface 116a
of the panel-display device 116 is connected with a dis-
play controlling portion 116c¢, thereby it is configured that
displaying of the vehicle information on the displaying
surface 116a is controlled by controlling, for example, a
position where the displaying is reflected, and a kinds
of displaying such as colors and size thereof, when re-
flecting and displaying the various vehicle information
of the vehicle on the respective half-mirror members 117
and 118 and the mirror member 119.

[0101] In the second embodiment, if the display con-
trolling portion 116¢ controls the area L2 of the display-
ing surface 116a to perform a predetermined displaying,
as shown in FIG. 16, displaying of a speed meter 126
and displaying of a tachometer 127 as a vehicle infor-
mation display are reflected and displayed at substan-
tially center and in the vehicle-width direction of the half-
mirror member 118 provided far or center from occu-
pant, so that they become as erected images if seen
from the occupant.

[0102] In addition, if the display controlling portion
carries out a control such that predetermined displaying
is displayed in the area L2 of the displaying surface, and
direction-indicating displays 128 and 128 are reflected
and displayed at proximity of periphery of left and right
edges of the half-mirror member 117 located near to the
occupant at positions where the direction-indicating dis-
plays do not overlap with the speed meter displaying
126 and the tachometer displaying 127 (see FIG. 16).
[0103] Attached to a vehicle interior-opening 115b of
the cluster 115a is a front cover member 115¢c made of
a transparent member which is formed to be incurved
in a concaved shape so that a reflection from the vehicle
interior is prevented.

[0104] Inthe second embodiment, an opening for pro-
jection 115d which opens from the upper surface of the
cluster to front of the vehicle is formed on the cluster
115a.

[0105] At a front end edge of the opening for projec-
tion 115d, a rotational lid member 120 is provided which
is arranged to be capable of opening and closing ap-
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proximately half of a front area of the opening for pro-
jection 115d by a rotational operation which shaft por-
tions 121 and 121 are center of the rotation thereof.
[0106] As shown in FIG. 13, the half-mirror member
119 located far from the occupant is provided at a back
surface of the rotational lid member 120 arranged in the
certain distance from the half-mirror member 118 in
such a manner as to be slanted ( 6 =45 degrees) in a
state when the rotational lid member 120 closes approx-
imately half of the front area of the opening for projection
115d.

[0107] In addition, the mirror member 119 is config-
ured to be erected substantially perpendicularly in a
state when the opening for projection 115d is opened
utmost as shown with a two-dot chain line in FIG. 10, or
a state shown in FIG. 15. In an erected state of the mirror
member, it is configured that the vehicle information dis-
play displayed in the area L3 of the displaying surface
116a is projected directly on a projected portion 111a of
the front window panel 111.

[0108] More specifically, in the state that the rotational
lid member 120 is closed, if the display controlling por-
tion 116c¢ carries out predetermined displaying in the ar-
ea L3 of the displaying surface 116a, displaying of a fuel
gauge 122 and displaying of a coolant temperature
gauge 123 are reflected and displayed respectively at
proximity of periphery of left and right edges of the mirror
member 119 provided farthest from the occupant, as
shown in FIG. 16.

[0109] Additionally, displaying of an odd/trip meter
124 is reflected and displayed at proximity of a lower
edge of the mirror member 119, thereby the displaying
thereof are configured to be as the erected image if seen
from the occupant.

[0110] In the state that the rotational lid member 120
is opened to be erected, displaying of digital speed me-
ter 125 which is to be projected on the projected portion
111a of the front window panel 111 is configured to be
displayed in the area L3 so as to be in the erected image
if seen from the occupant, by changing over displaying
in the area L3 or without changing the displaying therein.
[0111] Furthermore in the second embodiment, in the
state that the rotational lid member 120 is opened to be
erected, the fuel gauge displaying 122 and the coolant
temperature gauge displaying 123 are configured to be
displayed in the area L1 of the displaying surface 116a
by changed over from the area L3, so that they are
changed over and reflected to be displayed on the half-
mirror member 117 arranged nearest to the occupant.
[0112] Also, at an end edge 115e which is rearward
of the vehicle of the opening for projection 115d, a slide
lid member 130 as a cover member shown in FIG. 12
for opening and closing substantially rear half of the
opening for projection 115d is provided.

[0113] The slide lid member 130 is biased to be sub-
stantially horizontally to the vehicle rearward-end edge
115e, and has a first top panel member 131 which a rear
end edge 131athereofis attached in such a manner that
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the rear end edge becomes rotatable by a hinge mem-
ber with a spring 133.

[0114] Also, the slide lid member 130 is mainly struc-
tured by having a second top panel member 132 provid-
ed at a back surface of the first top panel member 131
and capable of moving slidingly in forward and back-
ward directions of the vehicle along a slide rail formed
on the first top panel member 131.

[0115] A rear end edge 132a of the second top panel
member 132 is connected with an end of a wire 134a
extended from a winding device 134 provided at a back
surface of the upper surface of the cluster 116a, thereby
a constant tensile force toward rearward of the vehicle
is given to the second top panel member, constantly.
The first top panel member 131 and the second top pan-
el member 132 of the slide lid member 130 are, as
shown in FIG. 15, configured to be rotated toward a low-
er part by rotating around the hinge member with the
spring 133 as a center with a condition which the second
top panel member 132 is completely drawn out from the
back surface of the first top panel member 131. Thereby,
substantially entire surface of the half mirror member
118 is configured to be covered along a back surface of
the half-mirror member 118 arranged nearer than the
mirror member 119 from the occupant.

[0116] Inthe second embodiment, a driving motor 135
as driving means for allowing the rotational lid member
120 to carry out the rotating operation is provided at
proximity of the shaft portions 121.

[0117] The driving motor 135 is connected to a motor
driving-controlling circuit 138, and by engaging a pinion
gear 136 fixed to a motor shaft of the driving motor with
a speed-reduction gear 137 formed integrally with an
end edge 120a of the rotational lid member 120, it is
configured that a rotating force of the motor shaft is con-
verted to a rotating force having a torque necessary to
be used for the rotating of the rotational lid member 120.
[0118] Also, the motor driving-controlling circuit 138
for the driving motor 135 is connected with the display
controlling portion 116c¢, thereby the control of the dis-
playing carried out in the display controlling portion 116¢
is configured to be changed depending on opening and
closing positions of the rotational lid member 120.
[0119] In the second embodiment, the motor driving-
controlling circuit 138 of the driving motor 135 is con-
nected with a headlight lighting-controlling circuit 139 as
headlight lighting means.

[0120] When a headlight switch 140 provided at prox-
imity of the driver seat 113 is operated to be in "ON"
state to light the headlight 141, it is configured that the
driving motor 135 is driven and rotated to open the ro-
tational lid member 120 to allow the rotational lid mem-
ber to be in the erected state. If the headlight switch 140
is operated to be in an "OFF" state to turn off the head-
light 141, it is configured that the driving motor 135 is
driven and rotated in a reverse direction to close the ro-
tational lid member 120.

[0121] Furthermore in the second embodiment, an in-
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terlocking mechanism 142 to interlock the erecting op-
eration of the mirror member 119 provided far from the
occupant with the covering operation of the slide lid
member 130.

[0122] The interlocking mechanism 142 is structured
mainly by an interlocking pulley member 145 which is
mounted to both left and right sides of the panel-display
device 116 so as to be rotatable, and which integrates,
by an interconnecting shaft 145¢, a large pulley member
145a for winding a wire for drawing out 143 connected
to a front end edge 132b of the second top panel mem-
ber 132 and a small pulley member 145b for winding a
wire 144 connected to a substantially center part 120b
which is in a longitudinal direction of the rotational lid
member 120.

[0123] Next, an operation of the second embodiment
will be explained.

[0124] In the second embodiment, as shown in FIG.
13, since the rotational lid member 120 and the slide lid
member 130 close the opening for projection 115d of
the cluster 115a in the state which the headlight 141 is
turned off such as in a normal daytime, there will be no
outside light that penetrates inside of the cluster 115a.
[0125] Accordingly, the vehicle information displayed
in each of the areas L1, L2 and L3 on the displaying
surface 116a of the panel-display device 116 by the dis-
play controlling portion 116¢ are reflected and displayed
on the respective half-mirror members 117 and 118 and
the mirror member 119, thereby the vehicle information
are seen and recognized by the occupant through the
vehicle interior-opening 115b of the cluster 115a with a
high contrast as shown by a solid line in FIG. 16.
[0126] Next, if the headlight switch 140 located at the
proximity of the driver seat 113 is operated to be in the
state of "ON" when driving in a nighttime or the like, the
headlight-lighting controlling circuit 139 operates the
headlight 141 to be lighted, and at the same time, a light-
ing signal is outputted to the motor driving-controlling
circuit 138 connected to the headlight-lighting control-
ling circuit, thus the motor driving-controlling circuit 138
drives and rotates the motor shaft of the driving motor
135.

[0127] By the rotation of the pinion gear 136 fixed to
the motor shaft of the driving motor 135, the speed-re-
duction gear 137 being engaged with the pinion gear
rotates the rotational lid member 120 toward a direction
of front of the vehicle as shown by an arrow in FIG. 14,
by rotating around the shaft portions 121 as the center
of rotation.

[0128] As shown in FIG. 15, when the mirror member
119 which is provided far from the occupant is erected
together with the rotational lid member 120, within the
vehicle information display displayed on the displaying
surface 116a, the vehicle information display displayed
in the area L3 which is an area corresponding to the mir-
ror member 119 is projected on the front window panel
111.

[0129] In the second embodiment, in addition to the
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fuel gauge displaying 122 and the coolant temperature
gauge displaying 123 as the vehicle information display
which are to be displayed by the display controlling por-
tion 116a in the area L3 by being operated simultane-
ously with the erection of the mirror member 119, or as
a substitute for the fuel gauge displaying and the coolant
temperature gauge displaying, the digital speed meter
displaying 125 is displayed.

[0130] At this time, by displaying the fuel gauge dis-
playing 122 and the coolant temperature gauge display-
ing 123 and so on in the area L1 by the display control-
ling portion 116¢ and reflecting and displaying them on
the half-mirror member 117, it is also possible to display
the fuel gauge displaying 122 and the coolant tempera-
ture gauge displaying 123 and so on at a position where
an occupant can see them as substantially the same po-
sition where the fuel gauge displaying and the coolant
temperature gauge displaying and so on are displayed
when they are displayed in the area L3 and reflected to
be displayed on the mirror member 119, as shown in
FIG. 16. Accordingly, there will be no reduction in an
amount of vehicle information.

[0131] As described above, as shown in FIG. 10,
since the vehicle information display such as the digital
speed meter displaying 125 can be set to be displayed
at the position of the front window panel 111 where vis-
ible with a line of sight having an angle near to a line of
sight to see the front of the vehicle, it is possible to re-
duce an amount of movement in the line of sight of the
occupant.

[0132] Also, intheinterlocking mechanism 142, by the
erecting operation of the rotational lid member 120, the
wire 144 is pulled toward an upper part, slantwise, and
thereby the small pulley member 145b of the interlock-
ing pulley member 145, which is winded, is rotated.
[0133] By the rotation of the interlocking pulley mem-
ber 145, the large pulley member 145a winds the wire
for drawing out 143, thus the rear end edge 132a of the
second top panel member 132 of the slide lid member
130 is pulled down toward the lower part, slantwise.
[0134] In the slide lid member 130, the first top panel
member 131 is rotated toward the lower part against a
biasing force of the hinge member with the spring 133,
and then, as shown by a two-dot chain line in FIG. 12,
the second top panel member 132 is slid to be drawn
out from the back surface of the first top panel member
131 against the tensile force of the wire 134a of the wind-
ing device 134.

[0135] Therefore, as shown in FIG. 15, since the first
top panel member 131 and the second top panel mem-
ber 132 of the slide lid member 130 are deployed along
the back surface of the half-mirror member 118 which is
provided nearer than the mirror member 119 and cover
substantially entire surface of the half-mirror member,
there is no possibility of the outside light penetrating
from the back surface of the half-mirror member 118 into
the cluster.

[0136] Accordingly, the vehicle information of the dis-
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playing surface 116a displayed in the area L2 which is
the area corresponding to the half-mirror member 118
is reflected toward the occupant by the half-mirror mem-
ber 118, thereby the vehicle information is seen and rec-
ognized by the occupant with a fine contrast.

[0137] Therefore, the digital speed meter displaying
125 projected on the front window panel 111 is displayed
in the vehicle interior, and at the same time, the speed
meter displaying 126 and the tachometer displaying 127
and the like represented by a solid-line in FIG. 16 are
displayed in the vehicle interior-opening 115b of the
cluster 115a, simultaneously, and are seen and recog-
nized.

[0138] Thereby, an effective display area, where vis-
ible, is increased more than an effective display area
where only within the vehicle interior-opening 115b.
[0139] In addition, since the speed meter displaying
126 and the tachometer displaying 127 and the like can
be displayed without overlapping them with the digital
speed meter displaying as shown by the solid line in FIG.
16, as compared with a case that the digital speed meter
displaying 125 is displayed to be overlapped with the
speed meter displaying and the tachometer displaying
by using only inside of the vehicle interior-opening 115b
as shown with a two-dot chain line in FIG. 16, the visi-
bility is fine furthermore.

[0140] Also, since the erecting operation of the mirror
member 119 and the covering operation of the slide lid
member 130 are interlocked by the interlocking mecha-
nism 142, the erecting operation and the covering oper-
ation can be carried out simultaneously by the one driv-
ing motor 135.

[0141] Furthermore in the second embodiment, since
the mirror member 119 is provided at the back surface
of the rotational lid member 120, it is possible to erect
the mirror member 119 simultaneously with the rotation
of the rotational lid member 120, without a necessity of
providing a special connecting mechanism between the
mirror member 119 and the rotational lid member 120.
[0142] Accordingly, by suppressing an increment in
number of parts by means of simplifying the structure,
it is possible to suppress a rise in a production cost.
[0143] In the second embodiment, when the lighting
operation of the headlight 141 is carried out by the head-
light-lighting controlling circuit 139, the mirror member
119 is erected by the driving motor 135, and thereby the
digital speed meter displaying 125 displayed on the dis-
playing surface 116a is projected on the projected por-
tion 111a of the front window panel 111.

[0144] Accordingly, since the vehicle information can
be projected to be displayed on the position at the front
window panel 111 where the movement in the line of
sight is less and easy to see without a necessity of pro-
viding other switches or the like for performing the erect-
ing operation and to carry out an "ON" operation of those
switches or the like during the nighttime, convenience
of using the second embodiment is fine.

[0145] If the headlight switch 140 located at the prox-
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imity of the driver seat 113 is operated to be in the state
of "OFF" to turn off the lighting of the headlight 141, the
headlight-lighting controlling circuit 139 operates the
headlight 141 to be off, and at the same time, a lighting
off-signal is outputted to the motor driving-controlling cir-
cuit 138 connected to the headlight-lighting controlling
circuit, thus the motor driving-controlling circuit 138 re-
versely drives and rotates the motor shaft of the driving
motor 135.

[0146] Accordingly, the rotational lid member 120 is
rotated toward the rear of the vehicle by rotating around
the shaft portions 121 as the center of the rotation, and
thus the opening for projection 115d is closed as shown
in FIG. 13.

[0147] Also, the second top panel member 132 is slid-
ingly moved to and received at the back surface of the
first top panel member 131 by the wire 134a being wind-
ed by the winding device 134, and at the same time, the
first top panel member 131 returns to a position where
substantially horizontal by the biasing force of the hinge
member with the spring 133, thereby the opening for
projection 115d is closed.

[0148] In the second embodiment, displaying of the
vehicle information display which is to be displayed in
the area L3 is returned to the fuel gauge displaying 122
and the coolant temperature gauge displaying 123 by
the display controlling portion 116a, in conjunction with
the closing of the rotational lid member 120 provided to
the mirror member 119.

[0149] Asdescribed above, the information displaying
apparatus for the vehicle according to the second em-
bodiment of the present invention has been described
with reference to the accompanying drawings. However,
the specific structure of the present invention is not lim-
ited to the second embodiment, and modifications of de-
sign or the like made without departing from a gist of the
present invention are included in the present invention.
[0150] For example, although the cluster 115a of the
information displaying device 115 is fixed onto the upper
surface of the instrument panel 2 in the direction of the
vehicle-width according to the second embodiment, the
information displaying device 115 may be provided on
the upper surface of the instrument panel 2 and in front
of the driver seat 113 as shown by a two-dot chain line
in FIG. 11.

[0151] Also, the information displaying device 115 of
the second embodiment is not particularly limited by
shape, numerical quantity and material relating to the
cluster 115a.

[0152] Furthermore in the information displaying de-
vice 115 according to the second embodiment, although
a liquid crystal display device provided with the plurality
of backlights 116b-:- is used as the panel-display device
116, it is not particularly limited by this. Other electro-
optical devices such as a CRT, organic electrolumines-
cence or inorganic electroluminescence, or other dis-
playing devices structured by semiconductor devices
may be employed as the panel-display device. Particu-
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larly, when a self-luminous panel-display such as the or-
ganic electroluminescence is used, the panel-display
device can be made thinner and downsizing is further
possible, since the backlights 116b--- in the second em-
bodiment are not necessary. Thereby, space around the
panel-display device can be efficiently used.

[0153] Also in the second embodiment, although two
half-mirror members 117 and 118, and the mirror mem-
ber 119 constitute the reflecting mirror members, the
present invention is not limited to this arrangement.
One, or more than three half-mirror members may be
combined to be arranged with the mirror member 119.
In addition, shape, numerical quantity, and material of
the half mirror members and the mirror member are not
limited in the present invention.

[0154] Furthermore, in the second embodiment, al-
though it has been explained that the driving motor 135
and the speed-reduction gear 137 are used as the driv-
ing means for carrying out the electing operation of the
mirror member 119, the present invention is not limited
by this. For example, the mirror member 119 may be
erected by a solenoid, or the rotational lid member 120
may be rotated manually, thus the driving means is not
particularly limited by the one which uses the driving mo-
tor and the speed-reduction gear.

[0155] Also, in the second embodiment, although the
erecting operation of the far mirror member 119 and the
covering operation of the slide lid member 130 are in-
terlocked by the interlocking mechanism 142, the inter-
locking mechanism may be structured by, for example,
a link mechanism, a cam mechanism or a chain mech-
anism, and not particularly limited by the interlocking
mechanism 142.

[0156] Asdescribedinthe foregoing, when the reflect-
ing mirror member provided far from the occupant is
erected, within the vehicle information display displayed
on the displaying surface, the vehicle information dis-
play displayed in the area corresponding to the mirror
member provided far from the occupant is projected on
the front window panel.

[0157] Therefore, because the vehicle information
display can be set to be displayed at the position of the
front window panel where visible with the line of sight
having the angle near to the line of sight to see the front
of the vehicle, it is possible to reduce the amount of
movement in the line of sight of the occupant.

[0158] In addition, because the cover member covers
the reflecting mirror member along the back surface of
the near reflecting mirror member, there is no possibility
of the outside light penetrating from the back surface of
the reflecting mirror member into the cluster.

[0159] Accordingly, the vehicle information of the dis-
playing surface displayed on the area corresponding to
the near reflecting mirror member is seen and recog-
nized by being reflected toward the occupant by the re-
flecting mirror member.

[0160] Therefore, because the effective display area,
where visible, is increased by projecting the vehicle in-
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formation display on the front window panel, the visibility
of the vehicle information display is furthermore fine.
[0161] Also, in the information displaying device ac-
cording to the second embodiment, because the erect-
ing operation of the far reflecting mirror member and the
covering operation of the cover member are interlocked
by the interlocking mechanism, it is possible to carry out
the erecting operation and the covering operation by at
least one driving means.

[0162] Therefore, the increment in the number of
parts can be suppressed, and the rise in the production
cost can also be suppressed.

[0163] In the information displaying device according
to the second embodiment, when the lighting operation
of the headlight is carried out by the headlight lighting
means, the driving means erects the reflecting mirror
member, and thereby the vehicle information display
displayed on the displaying surface is projected on the
front window panel.

[0164] Therefore, the present invention exhibits a
practical-beneficial effect that the vehicle information
can be projected to be displayed on the position at the
front window panel where the movement in the line of
sight is less and easy to see, without the necessity of
providing other switches or the like for performing the
erecting operation and to carry out the "ON" operation
of those switches or the like during the nighttime.

[Third embodiment]

[0165] FIGS. 17-26 show an information displaying
apparatus for a vehicle 211 according to a third embod-
iment of the present invention.

[0166] Meanwhile, parts in the present embodiment,
which are same or equivalent to the above-mentioned
conventional apparatuses, will be explained by attach-
ing same reference numerals used therein.

[0167] First of all, to explain from a structure, in the
information displaying apparatus for the vehicle 211 ac-
cording to the third embodiment, an instrument panel 2
as a vehicle-body member is provided at front of a driver
seat 233 and is extended along a direction of width of
the vehicle inside of a vehicle interior 1, as shown in
FIGS. 18 and 19.

[0168] The information displaying apparatus for the
vehicle 211 is provided on an upper surface of the in-
strument panel 2 located at a center portion in the direc-
tion of vehicle-width of the instrument panel and at di-
rectly underneath a front window panel G arranged at
front of the vehicle interior 1, to be integral with the upper
surface of the instrument panel 2.

[0169] The information displaying apparatus for the
vehicle 211 is mainly provided with a hollow cluster 211a
as a storage portion which is provided to be projected
upwardly.

[0170] The cluster 211a is mainly structured by an
opening 211b which is formed to be opened toward rear-
ward of the vehicle and to which a cover-glass member
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211d is fitted. At a proximity of bottom surface inside of
the cluster 211a, a panel-display device 212 as a display
device is stored with a condition which a displaying sur-
face 212a thereof is laid substantially horizontally and
directed upwardly.

[0171] In the information displaying apparatus for the
vehicle 211 of the third embodiment, the displaying sur-
face 212a of the panel-display device 212 is divided into
three areas, which are areas P1, P2 and P3, in frontward
and rearward directions of the vehicle, and at the same
time, reflecting mirror members 10a and 10b, and re-
flecting mirror member 10c are provided along each of
the areas P1, P2 and P3 of the displaying surface 212a
and also provided to stand slantwise by a certain angle
0 (6 = 45° in the present embodiment).

[0172] Among those members, left and right end edg-
es of the reflecting mirror members 10a and 10b are at-
tached to an inner wall of the cluster 211a and are dis-
posed by having a certain distance from each other to
be arranged in parallel.

[0173] In addition, these reflecting mirror members
10a and 10b are positioned near to an occupant and
center from the occupant within three respective mirror
members 10a-10c. In addition, the reflecting mirror
members 10a and 10b each has a rectangular-flat plate
shape extended in a longitudinal direction and in the ve-
hicle-width direction, structured by half-mirror members
having half-translucency and reflecting light partly.
[0174] The reflecting mirror member 10c is positioned
far from the occupant, and is attached slantwise to an
inner surface of a front wall 211¢ of the cluster 211a by
a certain angel 6 (6 = 45° in the present embodiment),
thereby configured to totally reflect displaying of infor-
mation on the vehicle displayed on the displaying sur-
face 212a.

[0175] In addition, the displaying of the vehicle infor-
mation displayed on the displaying surface 212a is re-
flected toward the rearward of the vehicle by each of the
reflecting mirror members 10a and 10b, and the reflect-
ing mirror member 10c. More specifically, displaying re-
flected by the reflecting mirror member 10c positioned
farthest from the occupant transmits the reflecting mirror
members 10b and 10a arranged nearer to the occupant
than the reflecting mirror member 10c, and becomes
displaying which a luminance thereof is faded at a pre-
determined amount when transmitting through the re-
flecting mirror members 10b and 10a. Thereby, it is con-
figured that the displaying on the displaying surface be-
comes visible by the occupant in the vehicle-interior 1
from the vehicle-interior through the cover-glass mem-
ber 211d of the opening 211b formed to be opened at a
rear-surface of the cluster 211a.

[0176] Displaying which is reflected by the reflecting
mirror member 10b positioned farther than the reflecting
mirror member 10a which is positioned near to the oc-
cupant, transmits the reflecting mirror member 10a ar-
ranged near to the occupant, and becomes displaying
which a luminance thereof is faded at a predetermined

EP 1 462 297 A2

10

15

20

25

30

35

40

45

50

55

14

26

amount when transmitting through the reflecting mirror
member 10a. Thereby, it is configured that the display-
ing on the displaying surface becomes visible by the oc-
cupant in the vehicle-interior 1 from the vehicle-interior
through the cover-glass member 211d of the opening
211b formed to be opened at the rear-surface of the
cluster 211a.

[0177] Moreover, displaying on the displaying surface
212a reflected toward the rearward of the vehicle by the
nearest reflecting mirror member 10a is configured to
be visible by the occupant in the vehicle-interior 1
through the cover-glass member 211d of the opening
211b formed to be opened at the rear-surface of the
cluster 211a.

[0178] In addition, a cold-cathode tube lighting device
213 as a backlight-light source is provided at a back sur-
face of the panel-display device 212.

[0179] The cold-cathode tube lighting device 213 is
separated into a near backlight portion 213a, a central
backlight portion 213b, and a far backlight portion 213c,
which are substantially in a box-like shape which an up-
per surface, having substantially rectangular shape if
seen from top, is opened, corresponding to each of the
reflecting mirror members 10a, 10b and 10c.

[0180] A plurality of cold-cathode tubes (CFL) 213d--
are arranged in parallel by having a predetermined dis-
tance from each other in the near backlight portion 2133,
the central backlight portion 213b, and the far backlight
portion 213c, respectively, so as to illuminate substan-
tially in sheet-shape. Thus, it is set so as to be capable
of changing an amount of light in lighting of the respec-
tive backlight portions, by an amount of power-distribu-
tion applied thereto.

[0181] Next, a structure of a control circuit for carrying
out a control in the information-displaying on the display-
ing surface 212a of the panel-display device 212 and a
control in the lighting of the respective near backlight
portion 213a, the central backlight portion 213b, and the
far backlight portion 213c of the cold-cathode tube light-
ing device 213 will be explained.

[0182] In the third embodiment, an operating portion
214 such as a dial-switch provided on the instrument
panel 2 is connected to a controlling unit 215 for carrying
out the control in the information-displaying on the dis-
playing surface 212a and the control in the lighting of
the respective near backlight portion 213a, the central
backlight portion 213b, and the far backlight portion
213c.

[0183] The controlling unit 215 is provided with a dis-
play controlling portion 216 for carrying out the control
in the information-displaying of the displaying surface
212a, and a near amount of light controlling portion 217,
a central amount of light controlling portion 218 and a
far amount of light controlling portion 219 for respective-
ly carrying out the control in the lighting of the respective
backlight portions 213a-213c, and an integrated display
controlling portion 220 for controlling the display control-
ling portion 216, the near amount of light controlling por-
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tion 217, the central amount of light controlling portion
218 and the far amount of light controlling portion 219,
cooperatively.

[0184] Among the controlling portions, the near
amount of light controlling portion 217 is connected to
the near backlight portion 213a of the cold-cathode tube
lighting device 213, and it is configured to be capable of
changing the amount of light in the lighting of the near
backlight portion by changing a driving current applied
to the near backlight portion 213a.

[0185] In addition, the central amount of light control-
ling portion 218 is connected to the central backlight por-
tion 213b of the cold-cathode tube lighting device 213,
and it is configured to be capable of changing the
amount of light in the lighting of the central backlight por-
tion by changing a driving current applied to the central
backlight portion 213b.

[0186] In the third embodiment, normally, the amount
of light in the lighting of the central backlight portion
213b is set to be relatively bright so that the luminance,
which fades when transmitting through the reflecting
mirror member 10a located near to the occupant, of the
displaying which is displayed on the displaying surface
212a and reflected to the reflecting mirror member 10b
located far from the occupant, is compensated by in-
creasing the amount of light in the lighting of the central
backlight portion 213b more than the amount of light in
the lighting of an area of the near backlight portion 213a.
[0187] Furthermore, the far amount of light controlling
portion 219 is connected to the far backlight portion 213c
of the cold-cathode tube lighting device 213, and it is
configured to be capable of changing the amount of light
in the lighting of the far backlight portion by changing a
driving current applied to the far backlight portion 213c.
[0188] In the third embodiment, normally, the amount
of light in the lighting of the far backlight portion 213c is
set to be furthermore relatively bright so that the lumi-
nance, which fades when transmitting through the re-
flecting mirror members 10a and 10b located near to the
occupant, of the displaying which is displayed on the dis-
playing surface 212a and reflected to the reflecting mir-
ror member 10c located farthest from the occupant, is
compensated by increasing the amount of light in the
lighting of the far backlight portion 213c more than the
amount of light in the lighting of areas of the near back-
light portion 213a and the central backlight portion 213b.
[0189] Also in the third embodiment, within the cold-
cathode tube lighting device 213, it is configured to be
capable of changing an amount of light in lighting of an
area where corresponds to the reflecting mirror member
10c, on which vehicle information displayed in the area
P3 of the displaying surface 212a and to be emphasized
is reflected and displayed, so as to be increased more
than an amount of light in lighting of areas where corre-
spond to other reflecting mirror members 10a and 10b.
[0190] Furthermore in the third embodiment, the con-
trol in the near amount of light controlling portion 217,
the central amount of light controlling portion 218, the
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far amount of light controlling portion 219, and the dis-
play controlling portion 216 are configured to be coop-
eratively controlled by the integrated display controlling
portion 220 so that a display-luminance in the displaying
displayed on the displaying surface 212a of the display
device 212 is changed in accordance with the change
in the amount of light in the lighting of the cold-cathode
tube lighting device 213.

[0191] More specifically in the third embodiment, in
cooperation with the control in increasing and decreas-
ing of the amount of light in the near backlight portion
213a, the central backlight portion 213b, and the far
backlight portion 213c which are respectively controlled
by the near amount of light controlling portion 217, the
central amount of light controlling portion 218, the far
amount of light controlling portion 219, the display-lumi-
nance in the displaying of the vehicle information dis-
played on the displaying surface 212a is also controlled
cooperatively so as to be increased and decreased, by
the operation of the operating portion 214.

[0192] Next, an operation of the third embodiment will
be explained.

[0193] In the information displaying apparatus for the
vehicle 211 according to the third embodiment, display-
ing of an analog meter 221 and 222 are highlighted in
the area P1 of the displaying surface 212a of the panel-
display device 212 by the display controlling portion 216
of the controlling unit 215, as shown in FIG. 20.

[0194] Also in the area P2 of the displaying surface
212a, displaying of various warnings 223, displaying of
fuel gauge 224, displaying of coolant temperature
gauge 225, and at substantially center an in the vehicle-
width direction of the area P2, displaying of shift-indica-
tor 226 are respectively highlighted.

[0195] Furthermore, digital speed-displaying 227 is
highlighted in the area P3 of the displaying surface 212a
at substantially center and in the vehicle-width direction
of the area P3.

[0196] In the third embodiment, since there is no pos-
sibility of entering of an outside light into the cluster 211a
during when, for example, driving in a normal daytime
or nighttime, the respective displaying 223-227 which
are displayed in each of the areas P1, P2 and P3 in the
displaying surface 212a of the panel-display device 212
are reflected to be displayed by the reflecting mirror
members 10a, 10b and 10c, thus the respective display-
ing are seen and recognized by the occupant through
the vehicle interior-opening 211b of the cluster 211a with
a high contrast, as shown in FIG. 23.

[0197] At this time, as shown in FIG. 22, since the re-
flecting mirror members 10a, 10b and 10c are arranged
in a standing condition by providing the certain distance
to each other, images reflected and displayed on the re-
flecting mirror members 10a, 10b and 10c are multi-ply
displayed stereoscopically which the occupant can see
them stereoscopically.

[0198] In addition, since the amount of light in the
lighting of the respective backlight portions 213a-213c
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of the cold-cathode tube lighting device 213 are set to
be changeable by being individually controlled by the
near amount of light controlling portion 217, the central
amount of light controlling portion 218, the far amount
of light controlling portion 219 corresponding to each of
the reflecting mirror members 10a, 10b and 10c, it is
possible to change the luminance in the displaying ac-
cording to need.

[0199] More specifically, in the third embodiment, the
amount of light in the lighting to the digital speed dis-
playing 227 of the displaying surface 212a, which is to
be reflected by the reflecting mirror member 10c located
far from the occupant, is increased such that the lumi-
nance of the digital speed-displaying 227 which is faded
when transmitting through the reflecting mirror member
10b arranged at center and the reflecting mirror member
10a located near to the occupant is compensated, by
the far backlight portion 213c.

[0200] In addition, the amount of light in the lighting
to the various warnings displaying 223, the fuel gauge
displaying 224, the coolant temperature gauge display-
ing 225 and the shift-indicator displaying 226, which are
to be reflected and displayed by the reflecting mirror
member 10b provided at center seen from the occupant,
are also increased such that the luminance of these re-
spective displaying 223-226 which are faded when
transmitting through the reflecting mirror member 10a
arranged near to the occupant are compensated, by the
central backlight portion 213b.

[0201] Accordingly, the luminance of the displaying,
which are reflected actually by each of the reflecting mir-
ror members 10a-10c, are homogenized regardless of
whether the displaying exists at the near to or far from
the occupant.

[0202] FIG. 24, which is for a comparison, shows dis-
playing in a case which the near backlight portion 213a
and the far backlight portion 213c are lit with the same
amount of light. In this case, the digital speed-displaying
227 displayed far from the occupant becomes dark as
shown with a two-dot chain line in FIG. 24 if seen from
the occupant. However, in the third embodiment, since
the amount of light in the lighting of the far backlight por-
tion 213c for the digital speed-displaying 227 displayed
far from the occupant relatively increased, the lumi-
nance in each of the displaying are homogenized as
shown in FIG. 26.

[0203] In addition, in the third embodiment, it is pos-
sible to highlight the digital speed-displaying by relative-
ly increasing furthermore the amount of light in the light-
ing of the far backlight portion 213c for the digital speed-
displaying 227 displayed far from the occupant, as
shown in FIG. 25.

[0204] More specifically, in the third embodiment, the
digital speed-displaying 227 which is to be emphasized
is displayed by the display controlling portion 216 in
such a manner that the digital speed-displaying is con-
stituted by a predetermined color, for example, by a
character main body 227a having blue and a white edg-
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ing 227b provided at a periphery of the character main
body 227a with a certain width.

[0205] Additionally, the far backlight portion 213c of
the cold-cathode tube lighting device 213 is controlled
by the far amount of light controlling portion 219 such
that the lighting in the far backlight portion is furthermore
increased.

[0206] Accordingly, the digital speed-displaying 227
as the vehicle information to be emphasized, displayed
in the area P3 of the displaying surface 212a, is seen
and recognized by the occupant in the vehicle interior 1
together with backlight-lighting which the amount of light
in the lighting of the area where corresponds to the re-
flecting mirror member 10c is increased more than the
amount of light in the lighting of the areas where corre-
spond to the other reflecting mirror members 10a and
10b.

[0207] In the third embodiment, as shown in FIG. 25,
since an amount of light transmitting the white edging
227b provided with the certain width at the periphery of
the character main body 227a within the digital speed-
displaying 227 becomes large, a luminance in the edg-
ing 227b is increased even more, thus an outer periph-
ery of the digital speed-displaying 227 glitters to be em-
phasized.

[0208] Therefore, the luminance in the displaying of
the vehicle information, which is the vehicle information
to be emphasized more than the displaying of other ve-
hicle information, is furthermore enhanced, thus visibil-
ity improves.

[0209] Also in the third embodiment, the control in the
near amount of light controlling portion 217, the central
amount of light controlling portion 218, the far amount
of light controlling portion 219, and the lisplay controlling
portion 216 are cooperatively controlled by the integrat-
ed display controlling portion 220 so that the display-
luminance in the displaying displayed on the displaying
surface 212a of the display device 212 is changed in
accordance with the change in the amount of light in the
lighting of the cold-cathode tube lighting device 213.
[0210] Accordingly, the display-luminance in the re-
spective displaying 221-227 displayed on the displaying
surface 212a of the panel-display device 212 can be
changed in accordance with the change in the amount
of light in the lighting of the respective near backlight
portion 213a, central backlight portion 213b and the far
backlight portion 213c of the cold-cathode tube lighting
device 213.

[0211] Therefore, itis possible to improve the visibility
furthermore by displaying the displaying of the vehicle
information to be emphasized with high-luminance, in-
dividually, and in addition, by displaying it relatively
blight.

[0212] Also, in the information displaying apparatus
for the vehicle 211 according to the third embodiment
described in the foregoing, it is possible to highlight the
displaying by, for example, relatively increasing the
amount of light in the lighting of the far backlight portion
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213c for the digital speed-displaying 227 displayed far
from the occupant, without changing positions of each
of the displaying 221-227 which are respectively dis-
played in each of the areas P1, P2 and P3 of the dis-
playing surface 212a, to be nearer from the occupant.
[0213] Therefore, itis possible to facilitate the control
in the displaying carried out by the display controlling
portion 216, and at the same time, it is possible to obtain
the desired-fine visibility, for example, even when each
of the displaying 221-227 respectively displayed in each
of the areas P1, P2 and P3 are fixed by constructing a
segment. Therefore, it is possible to suppress a rise in
a production cost.

[Fourth embodiment]

[0214] FIG. 27 shows a LED sheet-shaped lighting
device 313 as a backlight-light source used in the infor-
mation displaying apparatus for the vehicle 211 accord-
ing to the third embodiment of the present invention.
[0215] In the LED sheet-shaped lighting device 313,
LED matrices 331, 331, in which a plurality of LED ar-
rays 332:-- are arranged in a grid, are arranged in three
arrays in the vehicle-width direction, thereby a near
backlight portion 313a, a central backlight portion 313b
and a far backlight portion 313c for respectively lighting
each ofthe areas P1, P2 and P3 of the above-mentioned
third embodiment are combined to be in one plate-
shape, to structure the LED sheet-shaped lighting de-
vice.

[0216] In addition, the near backlight portion 313a, as
substantially similar to the third embodiment, is connect-
ed to the near amount of light controlling portion 217,
and the central backlight portion 313b is connected to
the central amount of light controlling portion 218, and
the far backlight portion 313c is connected to the far
amount of light controlling portion 219. By changing
each driving current applied to the respective backlight
portions, it is configured such that amount of light in
lighting thereof are capable of being changed by the re-
spective amount of light controlling portions.

[0217] Since other structure, operation and effect in
the fourth embodiment are substantially similar to the
third embodiment, their explanation will be omitted here.
[0218] As described in the foregoing, the information
displaying apparatuses for the vehicle according to the
third and fourth embodiments of the present invention
have been described with reference to the accompany-
ing drawings. However, the specific structure of the
present invention is not limited to the third and fourth
embodiments, and modifications of design or the like
made without departing from a gist of the presentinven-
tion are included in the present invention.

[0219] For example, although the cluster 211a of the
information displaying apparatus for the vehicle 211 is
fixed onto the upper surface of the instrument panel 2
in the direction of the vehicle-width according to the third
and fourth embodiments, the information displaying ap-
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paratus for the vehicle 211 may be provided on the up-
per surface of the instrument panel 2 and in front of the
driver seat 233 as shown by a two-dot chain line in FIG.
18.

[0220] Also, the information displaying apparatus for
the vehicle 211 of the third and fourth embodiments are
not particularly limited by shape, numerical quantity and
material relating to the cluster 211a.

[0221] Furthermore in the information displaying ap-
paratus for the vehicle 211 according to the third em-
bodiment, although the panel-display device 212 is used
as the display device, it is not particularly limited by this.
Other display devices constructed by, for example, other
electro-optical devices such as an organic electrolumi-
nescence or inorganic electroluminescence, or semi-
conductor devices, may be employed as long as the de-
vice displays the vehicle information and the backlight-
light source is provided thereto.

[0222] Inaddition, although the reflecting mirror mem-
bers 10a and 10b are structured by two half-mirrors, and
the mirror member 10c are provided in the third and
fourth embodiments, the present invention is not limited
by this arrangement. One, or more than three half-mirror
members may be combined to be arranged with the mir-
ror member 10c. In addition, shape, numerical quantity,
and material of the half-mirror members and the mirror
member are not limited in the present invention.
[0223] As described in the foregoing, in the informa-
tion displaying apparatus for the vehicle according to the
third embodiment, because the backlight-light source is
set so as to be capable of changing the amount of light
in the lighting corresponding to each of the reflecting
mirror members, it is possible to change the luminance
in the displaying according to need.

[0224] Also in the third embodiment, the luminance,
which fades when transmitting through the near reflect-
ing mirror, of the displaying, which is displayed on the
displaying surface and reflected by the reflecting mirror
member located far from the occupant, is compensated
by the backlight-light source, by increasing the amount
of light in the lighting of the area within the backlight-
light source where corresponds to the reflecting mirror
member located far from the occupant.

[0225] Accordingly, the luminance of the displaying
are homogenized regardless of whether the displaying
exists near to or far from the occupant.

[0226] In addition, in the information displaying appa-
ratus for the vehicle according to the third embodiment,
the amount of light in the lighting of the area where cor-
responds to the reflecting mirror member on which the
vehicle information to be emphasized, which is dis-
played on the displaying surface, is reflected and dis-
played, is increased by the backlight-light source, more
than the areas where correspond to the other reflecting
mirrors.

[0227] Therefore, itis possible to improve the visibility
by enhancing the luminance in the displaying of the ve-
hicle information, which is the vehicle information to be
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emphasized more than the displaying of other vehicle
information.

[0228] Furthermore, in the information displaying ap-
paratus for the vehicle according to the third embodi-
ment, the display-luminance in the displaying displayed
on the displaying surface of the panel-display device is
changed in accordance with the change in the amount
of light in the lighting of the backlight-light source.
[0229] Therefore, the displaying of the vehicle infor-
mation to be emphasized furthermore is displayed with
the high-luminance, and in addition, displayed relatively
light, thus it is possible to improve the visibility.

Claims

1.  An information displaying apparatus for a vehicle,
comprising:

a cluster (15a, 115a, 211a) disposed to be
faced to an occupant; and

a display device (16, 116, 212) disposed in said
cluster (15a, 115a, 211a);

said display device (16, 116, 212) including a
displaying surface (16a, 116a, 212a) on which
information on the vehicle is displayed, and a
plurality of reflecting mirror members (17, 18,
19 or 117, 118, 119 or 10a, 10b, 10c) having a
distance from each other and disposed forward
of the occupant, for allowing the occupant to
see said vehicle information by reflecting said
vehicle information displayed on said display-
ing surface (16a, 116a, 212a),

characterized in that said vehicle informa-
tion reflected by a reflecting mirror member (18,
118, 10b or 19, 119, 10c) provided far from the oc-
cupant is configured to be visible by the occupant
by transmitting a reflecting mirror member (17, 117,
10a or 18, 118, 10b) provided near to the occupant,
and

an area where does not overlap with said ve-
hicle information reflected by the reflecting mirror
member (18, 118, 10b or 19, 119, 10c) provided far
from the occupant is provided at a proximity of pe-
riphery of said reflecting mirror member (17, 117,
10a) provided near to the occupant.

2. Theinformation displaying apparatus for the vehicle
according to claim 1, characterized in that at least
three reflecting mirror members (17, 18, 19 or 117,
118, 119 or 10a, 10b, 10c) are provided, and at least
two mirror members (17,18 or 117, 118 or 10a, 10b)
provided near to the occupant are half-mirror mem-
bers.

3. Theinformation displaying apparatus for the vehicle
according to claim 1, characterized in that a con-
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trol in displaying is carried out in said displaying sur-
face (16a) so that a vehicle information display is
reflected and displayed at substantially center of the
reflecting mirror member (18 or 19) provided far
from the occupant, and so that an other vehicle in-
formation display is reflected and displayed at the
proximity of periphery of the reflecting mirror mem-
ber (17) provided nearer to the occupant than the
reflecting mirror member (18 or 19) provided far
from the occupant at a position where does not
overlap with said vehicle information display.

The information displaying apparatus for the vehicle
according to claim 3, characterized in that said
other vehicle information display is a warning dis-

play.

The information displaying apparatus for the vehicle
according to claim 3, characterized in that said
other vehicle information display is a direction-indi-
cating display (25).

The information displaying apparatus for the vehicle
according to claim 3, characterized in that said
other vehicle information display is a display for no-
tifying approaching of ETC (27a or 27b or 27c) for
notifying that the vehicle approaches to a gate of
ETC, and the ETC approximation-notification dis-
play (27a) is reflected and displayed on the reflect-
ing mirror member (19) provided far from the occu-
pant when the ETC gate is far away from the vehi-
cle, and the ETC approximation-notification display
(27b or 27c) is reflected and displayed on the re-
flecting mirror member (17 or 18) provided near to
the occupant when the vehicle approaches toward
the ETC gate.

The information displaying apparatus for the vehicle
according to claim 3, characterized in that said
other vehicle information display is a display for no-
tifying approaching of ETC (27a or 27b or 27c) for
notifying that the vehicle approaches to a gate of
ETC, and the ETC approximation-notification dis-
play (27a) is displayed relatively small when the
ETC gate is far away from the vehicle, and the ETC
approximation-notification display (27b or 27c) is
displayed, when the vehicle approaches toward the
ETC gate, larger than displaying of the ETC approx-
imation-notification display (27a) when the ETC
gate is far away.

The information displaying apparatus for the vehicle
according to claim 3, further comprising eyepoint
detecting means (28) for detecting an eyepoint of
the occupant, characterized in that a display po-
sition of said vehicle information display or said oth-
er vehicle information display is changed according
to a movement of the eyepoint.
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The information displaying apparatus for the vehicle
according to claim 1, further comprising a rotational
lid member (120) for opening and closing an area,
where located at front of the vehicle, of said cluster
(115a); and a cover member (130) provided in said
cluster (115a),

characterized in that the vehicle information
displayed on said displaying surface (116a) is pro-
jected on afrontwindow panel (111) by erecting said
reflecting mirror member (119) provided far from the
occupant and the rotational lid member (120), and
by covering along a back surface of the reflecting
mirror member (118) located near to the occupant,
which is most adjacent to the reflecting mirror mem-
ber (119) provided far from the occupant, by said
cover member (130).

The information displaying apparatus for the vehicle
according to claim 9, further comprising an inter-
locking mechanism (142) for interlocking an erect-
ing operation of said reflecting mirror member (119)
provided far from the occupant and a covering op-
eration of said cover member (130).

The information displaying apparatus for the vehicle
according to claim 9, further comprising a driving
means (135) for carrying out an erecting operation
of said reflecting mirror member (119) and headlight
lighting means (139) for carrying out a lighting op-
eration of a headlight (141); said driving means
(135) is connected with said headlight lighting
means (139),

characterized in that the erecting operation
of said reflecting mirror member (119) is carried out
by lighting of said headlight (141).

The information displaying apparatus for the vehicle
according to claim 10, further comprising a driving
means (135) for carrying out the erecting operation
of said reflecting mirror member (119) and headlight
lighting means (139) for carrying out a lighting op-
eration of a headlight (141); said driving means
(135) is connected with said headlight lighting
means (139),

characterized in that the erecting operation
of said reflecting mirror member (119) is carried out
by lighting of said headlight (141).

The information displaying apparatus for the vehicle
according to claim 1, further comprising a backlight-
light source (213) provided at a back surface of said
display device (212),

characterized in that an amount of light in
lighting of said backlight-light source (212) is con-
figured to be changeably set corresponding to said
respective reflecting mirror members (10a, 10b,
10c).
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15.
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The information displaying apparatus for the vehicle
according to claim 13, characterized in that a lu-
minance, which fades when transmitting through
the reflecting mirror (10a or 10b) located near to the
occupant, of displaying which is displayed on said
displaying surface (212a) and reflected by the re-
flecting mirror member (10b or 10c) located far from
the occupant, is compensated by said backlight-
light source (213), by increasing the amount of light
in lighting of an area within the backlight-light
source (213) where corresponds to said reflecting
mirror member (10b or 10c¢) located far from the oc-
cupant.

The information displaying apparatus for the vehicle
according to claim 13, characterized in that the
amount of light in lighting of an area where corre-
sponds to a reflecting mirror member (10a or 10b
or 10c) on which vehicle information, which is to be
displayed on said displaying surface (212a) and
which is to be emphasized, is increased more than
an area where corresponds to other reflecting mir-
ror member (10a or 10b or 10c), by said backlight-
lighting source (213).

The information displaying apparatus for the vehicle
according to claim 14, characterized in that the
amount of light in lighting of an area where corre-
sponds to a reflecting mirror member (10a or 10b
or 10c) on which vehicle information, which is to be
displayed on said displaying surface (212a) and
which is to be emphasized, is increased more than
an area where corresponds to other reflecting mir-
ror member (10a or 10b or 10c), by said backlight-
lighting source (213).

The information displaying apparatus for the vehicle
according to claim 13, characterized in that a lu-
minance in displaying, displayed on the displaying
surface (212a) of said display device (212) is
changed in accordance with a change in the amount
of light in the lighting of said backlight-light source
(213).
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